Introduction
Azaphospholes with an anellated pyridine ring have become accessible only recently [1] . A gen eral approach involves the [4 + l]-cyclocondensation of 1,2-disubstituted pyridinium salts with a phosphorus reagent like phosphorus trichloride or tris(dimethylamino)phosphine. Following this m ethod, we have synthesized 2-phosphaindolizines [2, 3] , l-aza-2-phosphaindolizines [4] and 3-aza-2-phosphaindolizines [5] .
All isomeric indolizines having two extra nitro gen atoms in the five-membered ring, i.e. 1,2-, 1,3-and 2,3-diazaindolizines, have been studied regarding their structural and chemical properties [6] . The title compounds are phosphorus contain ing analogues to the second isomer, i.e. 1,3-diaza-2-phosphaindolizines. So far only two special rep resentatives are known due to the limited avail ability of the l-am ino-2-im ino-2//-pyridines used as starting compounds [7] . Now we report a gen eral synthesis of these compounds starting from 1,2-diaminopyridinium iodides readily obtainable from the /V-amination of 2-aminopyridines. This synthesis parallels that of 1,3-diazaindolizines from 1,2-diaminopyridinium iodides and carboxylic acid derivatives [8, 9] . 
The condensation of la , d with PC13 and triethylamine was also attem pted; while in the case of l a the reaction stopped at an interm ediate stage (<531P = 107.9), which did not change into the final product even on prolonged refluxing, I d did give some 2 d under these conditions (yield 10%).
Triazaphospholopyridines 2 are colorless crys talline solids, soluble in chloroform and other polar solvents. They can be stored under dry nitro gen or argon for a few months but hydrolyse rap idly in the presence of moisture.
Spectra
The 31P NMR chemical shift of 2 (Table I) is found in the range characteristic for the hetero-0932-0776/95/0400-0558 $06.00 © 1995 Verlag d er Z eitschrift für N aturforschung. All rights reserved. phospholes having nitrogen atoms on both sides of the dicoordinated phosphorus atom [10] . The proton chemical shifts (Table I) (Table II) as compared to 3 [12] . An analogous deshielding has been observed also in the case of [l,2,3]diazaphospholo[l,5-a]-pyridines 4 [5] . Furthermore, the phosphorus nu cleus shows coupling with all the carbon atoms of the pyridine ring in 2, the coupling constants fall ing in the range reported in the literature [13] . 3 4
The mass spectral fragmentation of 2 a (Scheme 1) resembles that of 3 [14] and 4 [5] only partially. In contrast to 3 and 4, the molecular ion of 2 a preferentially splits off a dinitrogen m ole cule to generate the ion C5H 4NP, m /z 109. This assignment is supported by a metastable ion. This m /z 109 ion probably represents a seven-membered ring and fragments further by the loss of HCN. Alternatively, the molecular ion of 2 a, like that of 4 [5] , loses P^N as again confirmed by a metastable ion. The resulting ion may either lose HCN or N2.
Reactions
Like 1//-[l,2,4,3]triazaphospholes [15] , com pound 2 does not react with diethylamine alone; however, in the presence of sulfur or selenium 1,2-addition at the N=P bond with concomitant oxi dation occurs to give 5 and 6, respectively. The structures of the products have been confirmed by 31P and *H NMR (see Experimental).
5a,b X = S R = H, Me 6a,b X = Se R = H, Me
On addition of water to a solution of 2 a in MeCN, hydrolysis occurs to give a white crystal line product 7, elemental analysis of which reveals that 2 a has taken up two molecules of water and hence its structure is expected to be zwitterionic similar to the product obtained from the hydroly sis of 4 . [5] . Compound 7 is not soluble in aprotic solvents while in protic solvents solvolysis takes place, and hence no NM R spectra could be recorded.
Experimental
All manipulations were carried out under dry nitrogen or argon and dry solvents were used throughout. 2-Aminopyridines were purchased from Fluka and used without further purification. Melting points were determ ined in closed capil laries on a Lintström apparatus and are uncor rected. -31P NMR: Jeol GSX-270 at 109.7 MHz, *H and 13C NMR: Jeol EX-400 at 399.8 MHz and 100.5 MHz respectively. 31P chemical shifts are ref erenced to external 85% H 3P 0 4 while 'H and 13C chemical shifts are given with respect to TMS as internal reference. Mass spectra were recorded on a Varian CH 7 mass spectrometer, 70 eV at r.t.
1,2-D iam inopyridinium iodides (1),
general procedure B etter yields are obtained if the reported m ethod [9] is modified in the following manner:
To a solution of potassium hydroxylamine-Osulfonate, prepared by neutralizing a chilled aque ous solution (50 ml) of H 2N 0 S 0 3H (29 g. 0.25 mol) with a cold solution (50 ml) of KOH (17 g, 0.3 mol), is added an aqueous solution (50 ml) of 2-aminopyridine (0.25 mol) at 0 °C and the resulting solution is stirred for 2 d at r.t. An aqueous solution (50 ml) of K2C 0 3 (17.3 g. 0.12 mol) is then added, and after stirring for an other 2 h the solution is concentrated to ca. 100 ml and ethanol (500 ml) is added. K2S 0 4 precipitates out which is filtered off, and the filtrate is concen trated to ca. 100 ml. After cooling it to -1 0 °C, HI (40 ml 57%) is added and the solution is stirred at -1 0 °C for 3 d when a solid precipitates out which is separated and recrystallized from ethanol to give light-brown crystals. *H and 13C NM R data see Tables III and IV, respectively; yields and  melting points see Table IV. [ 1,2,4,3]Triazaphospholo[1,5-aJpyridines (2 ) M ethod A (general procedure): To the suspen sion of 1 (19 mmol) in benzene (25 ml) under argon is added dropwise a solution of P(NM e2)3 (3.1 g, 19 mmol) in benzene (5 ml) followed by re fluxing for 3 h. The reaction m ixture turns orangered and completion of the reaction is indicated by the disappearance of the 31P NM R signal of P(NM e2)3 -The dimethylammonium iodide is fil tered off and the solvent is completely evaporated from the filtrate under reduced pressure. TTie resi due on sublimation (10-2 m bar at 7 0 -8 0 °C) gives a colorless product 2. For yields, melting points and C, H, N analysis values see Table V .
M ethod B:
To the suspension of 5-methyl-l,2-diaminopyridinium iodide Id (1.1 g, 4 mmol) in toluene (25 ml) is added phosphorus trichloride (0.60 g, 4 mmol) and the reaction mixture is cooled to 0 °C followed by dropwise addition of a solution of triethylamine (1.7 g, 16 mmol) in toluene (10 ml). After stirring the reaction mixture at r.t. for 4 h the ammonium salt is filtered off and the solvent is removed from the filtrate under reduced pressure. The residue is extracted with diethyl ether (2x50 ml). The ether extract after concen trating to about 20 ml is left in the refrigerator where colorless crystals are deposited which are separated, washed with cold diethyl ether (5 ml) and dried; yield: 67 mg (10%).
Reaction o f 2 a, b with diethylam ine and sulfur
To the solution of 2 a or 2 b (1 mmol) in aceto nitrile (10 ml) are added diethylamine (73 mg, 1 mmol) and sulfur (32 mg, 1 mmol), and the reac- 
Reaction o f 2 a, b with diethylamine and selenium
To the solution of 2a or 2b (1.5 mmol) in ace tonitrile (10 ml) are added diethylamine (109 mg, 1.5 mmol) and selenium (118 mg, 1.5 mmol), and the reaction mixture is stirred at r.t. for 3 h. A white product precipitates out which is filtered, washed with acetonitrile (5 ml) and dried. 
H ydrolysis o f 2 a
To the solution of 2 a (32 mg, 0.2 mmol) in ace tonitrile (5 ml) water is added (4 mg, 0.2 mmol) and the solution is stirred at r.t. for 1 h. The pre cipitated white product is filtered, washed with acetonitrile (5 ml) and dried. 
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